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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system designed to make a 
control so as to wind a paper reflecting paper tension even during paper 
threading with paper width ranging from narrow one to the full. 
SOLUTION: This control system works as follows: a paper width W during 
paper threading is detected by a threading paper detector 16 based on signals 
from the respective paper detective elements of a paper sensor 6 and inputted 
into a tension reference circuit 1 7 into which, together with the above width 
W, a set value TT set by a threading paper tension setter 14 and a set value 
TW set by a winding tension setter 1 5 are inputted as well, and based on these 
set values TT, TW, a tension reference value TR corresponding to the paper 
width W during paper threading is set; the tension TA on a paper P wound 
around a drum 2 is detected by a tension detector 13; then, the actual tension 
TA thus detected is compared with the tension reference value TR set as 
before in a tension control circuit 1 8, and a correction of speed control 
(tension correction) is conducted by a speed control circuit 12 so that the 
actual tension T A comes equal to the tension reference value TR. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In tne drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a facility of the paper machine for producing paper, pulp, 
a film, etc., and relates to the **** tension control equipment controlled to perform rolling up which reflected the tension of paper 
into **** to which paper width especially shifts from a narrow width to full. 
[0002] 

[Description of the Prior Art] From the former, the paper machine is used as a facility for producing paper, pulp, a film, etc. In 
such a paper machine, generally, tension control equipment is incorporated as equipment for controlling the rotational speed of 
the drum which rolls round paper, and speed control which usually reflected the tension of paper on stream with this tension 
control equipment is performed. 

[^003] Drawing 6 is drawing for explaining the tension control equipment used with the conventional paper machine. The raw 
material blow off 1 to which tension control equipment spouts the raw material of paper as shown in drawing 6 , The drum 2 
which rolls round the paper P milled using the raw material which blew off from the raw material blow off 1 , It is included in the 
paper machine equipped with the defective point detector 4 which detects the defective point of the paper P rolled round on a 
drum 2, and the tail cutter equipment 5 which cuts the paper P rolled round on a drum 2, and changes paper width from a narrow 
width to foil into ****, and is used. In addition, the paper P rolled round on the drum 2 is stored as a winding roll sheet 3. 
[0004] The motor 1 1 by which tension control equipment drives a drum 2 here, and the speed control circuit 12 which performs 
speed control of a motor 1 1 , The tension detector 1 3 which detects the tension TA of the paper P rolled round on a drum 2, 
Usually, the winding tension setter 1 5 which sets up the winding tension T W of the paper P in a full state on stream, It has the 
tension control circuit 18 which rectifies speed control by the speed control circuit 12 based on the tension TA of the paper P 
detected by the tension detector 1 3, and the set point TW set up by the winding tension setter 1 5 (tension amendment). By 
comparing the actual tension TA of the paper P detected by the tension detector 1 3 with the set point T W set up by the winding 
tension setter 15, speed control by the speed control circuit 12 is rectified so that the actual tension TA of Paper P may serve as 
the set point TW (tension amendment). 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, in conventional tension control equipment, speed control by the 
speed control circuit 12 is rectified by comparing the actual tension TA of the paper P detected by the tension detector 1 3 with the 
set point TW set up by the winding tension setter 1 5 so that the actual tension TA of Paper P may serve as the set point TW 
(tension amendment). 

[0006] However, with conventional tension control equipment, it is adding, after **** completes such a tension amendment and 
paper is in a fall state, and the inside of **** is rolling round paper on the drum 2 only with speed control, without adding a 
tension amendment, for this reason, they are a slip of paper and paper at the time of operation which shifts to a fall state from the 
time of operation in the narrow width state in ****, or a narrow width state -- there is a problem of being easy to generate Rumi's 
etc. fault 

[0007] this invention is made in consideration of such a point, and it aims at offering the **** tension control equipment 
controlled to roll round paper which reflected the tension of paper into **** to which paper width shifts from a narrow width to 
fall. 
[0008] 

[Means for Solving the Problem] The raw material blow off to which this invention spouts the raw material of paper, and the 
drum which rolls round the paper in which paper was milled using the raw material with which it blew off from this raw material 
blow off, In the **** tension control equipment of the paper machine equipped with the defective point detector which detects the 
defective point of the paper rolled round on this drum, and the tail cutter equipment which cuts the paper rolled round on the 
aforementioned drum and changes paper width from a narrow width to fall into **** The motor which drives the aforementioned 
drum, and the speed control circuit which performs speed control of the aforementioned motor, The tension detector which detects 
the tension of the paper rolled round on the aforementioned drum, and the **** tension setter which sets up the **** tension of 
the paper in the narrow width state at the time of a **** start, Usually, the winding tension setter which sets up the winding 
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tension of the paper in a full state on stream, The tension reference circuit which sets up the tension reference value according to 
the paper width in **** detected by the aforementioned ****** detector based on the ****** detector which detects the paper 
width in ****, and the set point set up by the aforementioned **** tension setter and the set point set up by the aforementioned 
winding tension setter, It is **** tension control equipment characterized by having the tension control circuit which rectifies 
speed control by the aforementioned speed control circuit based on the tension reference value according to the paper width in 
**** set up by the tension and the aforementioned tension reference circuit of the paper detected by the aforementioned tension 
detector. 

[0009] Since according to this invention speed control by the speed control circuit is rectified so that the actual tension 01 the 
paper detected by the tension detector may be compared with the tension reference value according to the paper width in **** set 
up by the tension reference circuit and the actual tension of paper may serve as a tension reference value (tension amendment), 
speed control with which paper width reflected the tension of paper into **** which shifts from a narrow width to full can be 
performed, for this reason, paper can be rolled [ be / under /****/ also setting / it ] round with the tension according to paper 
width, and they are a slip of paper and paper - operation with the sufficient efficiency which avoided failure of **** by Rumi's 
etc. fault and was stabilized is realizable 
[0010] 

[Embodiments of the Invention] With reference to a drawing, the gestalt of operation of this invention is explained below the 
gestalt of the 1st operation. Drawing 1 is drawing for explaining the gestalt of operation of the 1st of the **** tension control 
equipment by this invention. 

[001 1] The raw material blow off 1 to which **** tension control equipment spouts the raw material of paper as shown in 
drawing 1 , The drum 2 which rolls round the paper P milled using the raw material which blew off from the raw material blow 
off 1, It is included in the paper machine equipped with the defective point detector 4 which detects the defective point of the 
paper P rolled round on a drum 2, and the tail cutter equipment 5 which cuts the paper P rolled round on a drum 2, and changes 
paper width from a narrow width to full into ****, and is used. In addition, the paper P rolled round on the drum 2 is stored as a 
winding roll sheet 3. 

[0012] Here, tension control equipment is equipped with the motor 1 1 which drives a drum 2, the speed control circuit 12 which 
performs speed control of a motor 1 1 , and the tension detector 1 3 which detects the tension TA of the paper P rolled round on a 
drum 2. In addition, the tension detector 1 3 consists of two or more tension detecting elements arranged crosswise [ of Paper P ], 
and tension TA is called for as the average of the detecting signal from each [ these ] tension detecting element. 
[0013] Moreover, the **** tension setter 14 to which tension control equipment sets the **** tension TT of the paper P in the 
narrow width state at the time of a **** start, Usually, the winding tension setter 15 which sets up the winding tension TW of the 
paper P in a full state on stream, The ****** detector 16 which detects the paper width W in ****, It has the tension reference 
circuit 17 which sets up the tension reference value TR according to the paper width W in **** detected by the ****** detector 
16 based on the set point TT set up by the **** tension setter 14 and the set point TW set up by the winding tension setter 15. In 
addition, the tension reference circuit 17 can output now continuously the tension reference value TR according to the paper width 
W in **** by graph-izing from the **** tension TT to winding tension TW according to alignment or various kinds of nonlinear 
approximations to the paper width W in ****. 

[0014] Furthermore, tension control equipment is equipped with the tension control circuit 18 which rectifies speed control by the 
speed control circuit 12 based on the actual tension TA of the paper P detected by the tension detector 13, and the tension 
reference value TR in **** set up by the tension reference circuit 1 7 (tension amendment). 

[0015] Here, the paper sensor 6 which consists of two or more paper detecting elements which are the paper sensors 6 which 
detect the existence of the paper P rolled round on a drum 2, and have been arranged crosswise [ of Paper P ] is formed above the 
winding roll sheet 3 of a drum 2, and the ****** detector 16 can detect now the paper width W in **** based on the detecting 
signal from each paper detecting element of the paper sensor 6. In addition, as for the paper sensor 6, it is desirable to adopt 
sensors, such as an optical type of a non-contact form or an acoustic wave formula, so that disturbance may not be given to the 
tension of Paper P. 

[0016] Next, an operation of the gestalt of operation of the 1st of this invention which consists of such composition is explained. 
[0017] In drawing 1 , the paper width W in **** is detected by the ****** detector 16 based on the detecting signal from each 
paper detecting element of the paper sensor 6, and this detected paper width W is inputted into the tension reference circuit 17. 
Here, the set point TT set up by the **** tension setter 14 with the paper width W in **** and the set point TW set up by the 
winding tension setter 1 5 are inputted into the tension reference circuit 1 7, and the tension reference value TR according to the 
paper width W in **** is set to it based on these set points TT and TW. 

[00 1 8] On the other hand, the tension TA of the paper P rolled round on a drum 2 is detected by the tension detector 1 3. And in 
the tension control circuit 1 8, the actual tension TA of the paper P detected by the tension detector 1 3 is compared with the 
tension reference value TR according to the paper width W in **** set up by the tension reference circuit 17, and an amendment 
(tension amendment) of the speed control by the speed control circuit 12 is performed so that the actual tension TA of Paper P 
may serve as the tension reference value TR. In addition, the paper sensor 6 used in order to detect the paper width W m ****, 
and the tension detector 1 3 which detects the tension TA of Paper P approach enough, each other is arranged, and such makes 
small distance between the paper sensor 6 and the tension detector 1 3 that it can ignore when performing the tension amendment 
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mentioned above. 

[0019] Thus, according to the gestalt of operation of the 1st of this invention, the actual tension TA of the paper P detected by the 
tension detector 1 3 is compared with the tension reference value TR according to the paper width W in **** set up by the tension 
reference circuit 17. Since speed control by the speed control circuit 12 is rectified so that the actual tension TA of Paper P may 
serve as the tension reference value TR (tension amendment), speed control with which paper width reflected the tension of Paper 
P into **** which shifts from a narrow width to full can be performed, for this reason, Paper P can be rolled [ be / under / **** / 
also setting / it 1 round with the tension according to paper width, and they are a slip of paper and paper -- operation with the j 
sufficient efficiency which avoided failure of **** by Rumi's etc. fault and was stabilized is realizable i 
[0020] The gestalt, next drawing 2 of the 2nd operation explain the gestalt of operation of the 2nd of the **** tension control 
equipment by this invention, the gestalt of the 1 st operation which shows others to drawing 1 except for the point that the gestalt 
of operation of the 2nd of this invention detects the paper width in **** using a tension detector, and abbreviation it is the same 
In the gestalt of operation of the 2nd of this invention, the same sign is given to the same portion as the gestalt of the 1st operation 
shown in drawing 1 , and detailed explanation is omitted. 

[002 1 ] In drawing 2 , the tension detector 1 3 consists of two or more tension detecting elements arranged crosswise [ of Paper P ; 
], and the tension in each partition of the cross direction of Paper P is detected by each [ these ] tension detecting element. For this ; 
reason, if the tension detector 13 which consists of such composition is used, it is also possible to detect the existence of the paper j 
P in the position by the detecting signal of each tension detecting element. 

[0022] Based on the detecting signal from each tension detecting element of the tension detector 1 3, the breadth condition to the 
cross direction of Paper P is judged, and it is made for the ****** detector 16 to detect the paper width W in **** in the gestalt 
of operation of the 2nd of this invention based on this. In addition, the paper width W in **** detected by doing in this way is 
inputted into the tension reference circuit 1 7, and an amendment (tension amendment) of the speed control by the speed control 
circuit 1 2 is performed by the same method as the gestalt of the 1 st operation mentioned above by the tension reference circuit 1 7 
and the tension control circuit 1 8. 

[0023] Thus, since it is made to detect the paper width W in **** using the tension detector 1 3 for detecting the tension TA of j 
Paper P according to the gestalt of operation of the 2nd of this invention In order [ which was mentioned above ] to detect the i 
paper width W in **** like the gestalt of the 1st operation, it is not necessary to form the equipment (paper sensor 6) of exclusive 
use, and for this reason, compared with the gestalt of the 1 st operation mentioned above, the same operation effect is done so by 
cheaper and easy composition, and things can be carried out. > 
[0024] The gestalt, next drawing 3 of the 3rd operation explain the gestalt of operation of the 3rd of the **** tension control 
equipment by this invention, the gestalt of the 1 st operation which shows others to drawing 1 except for the point that the gestalt 
of operation of the 3rd of this invention detects the paper width in * * * * using a defective point detector, and abbreviation - it is 
the same In the gestalt of operation of the 3rd of this invention, the same sign is given to the same portion as the gestalt of the 1 st 
operation shown in drawing 1 , and detailed explanation is omitted. 

[0025] In drawing 3 , the defective point detector 4 consists of two or more defective check appearance elements arranged 

crosswise [ of Paper P ], and the existence of the defective point in each partition of the cross direction of Paper P is detected by 

each [ these ] defective check appearance element. For this reason, if the defective point detector 4 which consists of such 

composition is used, it is also possible to detect the existence of the paper P in the position by the detecting signal of each 

defective check appearance element. » 

[0026] Based on the detecting signal from each defective check appearance element of the defective point detector 4, the breadth , 

condition to the cross direction of Paper P is judged, and it is made for the ****** detector 16 to detect the paper width W in j 

**** in the gestalt of operation of the 3rd of this invention based on this. In addition, the paper width W in **** detected by j 

doing in this way is inputted into the tension reference circuit 17, and an amendment (tension amendment) of the speed control by 

the speed control circuit 12 is performed by the same method as the gestalt of the 1 st operation mentioned above by the tension 

reference circuit 1 7 and the tension control circuit 18. 

[0027] Here, the defective point detector 4 is arranged in a usually different position from the position of the tension detector 1 3 
which detects the tension TA of Paper P. As specifically shown in drawing 3 , rather than the position of the tension detector 13, : 
to the travelling direction of Paper P, only distance LD shifts to the front and the defective point detector 4 is arranged. For this ; 
reason, it is good for the tension reference circuit 1 7 to add the function in which only a t=LD/V second delays time to output the I 
tension reference value TR based on Distance LD and feed-rate (speed per second) V of Paper P so that the distance LD between 
the defective point detector 4 and the tension detector 1 3 may be compensated. 

[0028] Thus, since it is made to detect the paper width W in **** using the defective point detector 4 for detecting the defective 
point of Paper P according to the gestalt of operation of the 3rd of this invention In order [ which was mentioned above ] to detect 
the paper width W in **** like the gestalt of the 1st operation, it is not necessary to form the equipment (paper sensor 6) of 
exclusive use, and for this reason, compared with the gestalt of the 1 st operation mentioned above, the same operation effect is ( 
done so by cheaper and easy composition, and things can be carried out. ' 
[0029] The gestalt, next drawing 4 of the 4th operation explain the gestalt of operation of the 4th of the **** tension control ; 
equipment by this invention, the gestalt of the 1 st operation which shows others to drawing 1 except for the point that the gestalt 
of operation of the 4th of this invention detects the paper width in **** using tail cutter equipment, and abbreviation - it is the 
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same In the gestalt of operation of the 4th of this invention, the same sign is given to the same portion as the gestalt of the 1 st 
operation shown in drawing 1 , and detailed explanation is omitted. 

[0030] In drawing 4 , tail cutter equipment 5 is for cutting the paper P rolled round on a drum 2, and changing paper width from a 
narrow width to frill into **** 

[003 1] The size of the cross direction of Paper P is judged based on the position of the cutter of tail cutter equipment 5, and it is 
made for the ****** detector 16 to detect the paper width W in **** in the gestalt of operation of the 4th of this invention based 
on this. In addition, the paper width W in **** detected by doing in this way is inputted into the tension reference circuit 1 7, and 
an amendment ^tension amendment; of me speea controi oy tne speea control circuit iz is perrormea Dy me same metnoa as tne 
gestalt of the 1st operation mentioned above by the tension reference circuit 17 and the tension control circuit 18. 
[0032] Here, the cutter of tail cutter equipment 5 is arranged in a usually different position from the position of the tension 
detector 1 3 which detects the tension TA of Paper P. As specifically shown in drawing 4 , rather than the position of the tension 
detector 1 3, to the travelling direction of Paper P, only distance LC shifts to the front and the cutter of tail cutter equipment 5 is 
arranged. For this reason, it is good for the tension reference circuit 1 7 to add the function in which only a t=LC/V second delays 
time to output the tension reference value TR based on Distance LC and feed-rate (speed per second) V of Paper P so that the 
distance LC between the cutter of tail cutter equipment 5 and the tension detector 1 3 may be compensated. 
[0033] Thus, since it is made to detect the paper width W in **** using the tail cutter equipment 5 for cutting the paper P rolled 
round on a drum 2, and changing paper width from a narrow width to frill into **** according to the gestalt of operation of the 4th 
of this invention In order [ which was mentioned above ] to detect the paper width W in **** like the gestalt of the 1st operation, 
it is not necessary to form the equipment (paper sensor 6) of exclusive use, and for this reason, compared with the gestalt of the 
1st operation mentioned above, the same operation effect is done so by cheaper and easy composition, and things can be carried 
out. 

[0034] The gestalt, next drawing 5 of the 5th operation explain the gestalt of operation of the 5th of the **** tension control 
equipment by this invention, the gestalt of the 1 st operation which shows others to drawing 1 except for the point that the gestalt 
of operation of the 5th of this invention detects the paper width in **** using a raw material blow off, and abbreviation it is the 
same In the gestalt of operation of the 5th of this invention, the same sign is given to the same portion as the gestalt of the 1st 
operation shown in drawing 1 , and detailed explanation is omitted. 

[0035] In drawing 5 , the raw material blow off 1 may operate so that it may be for spouting the raw material of paper and paper 
width may be extended from a narrow width to full in ****. 

[0036] The size of the cross direction of Paper P is judged based on the position (crosswise position) of the raw material exhaust 
nozzle of the raw material blow off 1, and it is made for the ****** detector 16 to detect the paper width W in **** in the form 
of operation of the 5th of this invention based on this. In addition, the paper width W in **** detected by doing in this way is 
inputted into the tension reference circuit 1 7, and an amendment (tension amendment) of the speed control by the speed control 
circuit 12 is performed by the same method as the form of the 1st operation mentioned above by the tension reference circuit 17 
and the tension control circuit 1 8. 

[0037] Here, the raw material exhaust nozzle of the raw material blow off 1 is arranged in a usually different position from the 
position of the tension detector 1 3 which detects the tension TA of Paper P. As specifically shown in drawing 5 , rather than the 
position of the tension detector 1 3, to the travelling direction of Paper P, only distance LN shifts to the front and the raw material 
exhaust nozzle of the raw material blow off 1 is arranged. For this reason, it is good for the tension reference circuit 17 to add the 
function in which only a t=LN/V second delays time to output the tension reference value TR based on Distance LN and feed-rate 
(speed per second) V of Paper P so that the distance LN between the raw material exhaust nozzle of the raw material blow off 1 
and the tension detector 13 may be compensated. 

[0038] Thus, since it is made to detect the paper width W in **** using the raw material blow off 1 which spouts a raw material 
according to the gestalt of operation of the 5th of this invention In order [ which was mentioned above ] to detect the paper width 
W in **** like the gestalt of the 1 st operation, it is not necessary to form the equipment (paper sensor 6) of exclusive use, and for 
this reason, compared with the gestalt of the 1 st operation mentioned above, the same operation effect is done so by cheaper and 
easy composition, and things can be carried out. 
[0039] 

[Effect of the Invention] as explained above, according to this invention, paper can be rolled [ be / under /****/ also setting / it ] 
round with the tension according to paper width, and they are a slip of paper and paper ~ operation with the sufficient efficiency 
which avoided failure of**** by Rumi's etc. fault and was stabilized is realizable 
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CLAIMS 



[Claim(s)] 

[Claim 1] The **** tension-control equipment of the paper machine equipped with the raw material blow off which is 
characterized by to provide the following and which spouts the raw material of paper, the drum which rolls round the paper milled 
using the raw material which blew off from this raw material blow off, the defective point detector which detect the defective 
point of the paper rolled round on this drum, and the tail cutter equipment which cut the paper rolled round on the aforementioned 
drum and change paper width from a narrow width to full into ****. The motor which drives the aforementioned drum. The speed 
control circuit which performs speed control of the aforementioned motor. The tension detector which detects the tension of the 
paper rolled round on the aforementioned drum. The **** tension setter which sets up the **** tension of the paper in the 
narrow width state at the time of a **** start, Usually, the winding tension setter which sets up the winding tension of the paper 
in a full state on stream, The tension reference circuit which sets up the tension reference value according to the paper width in 
**** detected by the aforementioned ****** detector based on the ****** detector which detects the paper width in ****, and 
the set point set up by the aforementioned **** tension setter and the set point set up by the aforementioned winding tension 
setter, The tension control circuit which rectifies speed control by the aforementioned speed control circuit based on the tension 
reference value according to the paper width in **** set up by the tension and the aforementioned tension reference circuit of the 
paper detected by the aforementioned tension detector. 

[Claim 2] It is **** tension control equipment according to claim 1 which is further equipped with the paper sensor which 
consists of two or more paper detecting elements which are the paper sensors which detect the existence of the paper rolled round 
on the aforementioned drum, and have been arranged crosswise [ of paper ], and is characterized by the aforementioned ****** 
detector detecting the paper width in **** based on the detecting signal from each aforementioned paper detecting element of the 
aforementioned paper sensor, 

[Claim 3] It is **** tension control equipment according to claim 1 which the aforementioned tension detector consists of two or 
more tension detecting elements arranged crosswise [ of paper ], and is characterized by the aforementioned ****** detector 
detecting the paper width in **** based on the detecting signal from each aforementioned tension detecting element of the 
aforementioned tension detector. 

[Claim 4] It is **** tension control equipment according to claim 1 which the aforementioned defective point detector consists of 
two or more defective check appearance elements arranged crosswise [ of paper ], and is characterized by the aforementioned 
****** detector detecting the paper width in **** based on the detecting signal from each aforementioned defective check 
appearance element of the aforementioned defective point detector. 

[Claim 5] The aforementioned ****** detector is **** tension control equipment according to claim 1 characterized by 
detecting the paper width in **** based on the position of the cutter of the aforementioned tail cutter equipment. 
[Claim 6] The aforementioned ****** detector is **** tension control equipment according to claim 1 characterized by 
detecting the paper width in **** based on the position of the raw material exhaust nozzle of the aforementioned raw material 
blow off. 
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Raw material blow-off unit 1 
Drum 2 

Defective point detector 4 
Tail cutter 5 
Motor 11 

Speed control unit 12 
Tensile strength detector 13 
Paper feed tensile strength setter 14 
Coiling tensile strength setter 15 
Paper feed width detector 16 
Tensile strength standard circuit 17 
Tension control unit 18 
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